m 

Li 



5=«=? 



10 



15 



20 



25 



- 56 - 

CLAIMS 



Comp\unds of formulae: 



30 




in which: 

Ri/ R2/ ^3/ R4 a^rid R5 airfe selected from jiydroge'n, 
halogens, Ci-Cs alkyl groups, hydroxyl , -CHO, -ORs, 
-CbOH, -CN, -CO2R8/ -CONHRgV -CONRsRg, -NH2, -NHRg, 
- N ( Ra ) 2 / - NH - CH2 - CH2 - N ( ChXz / - NH - CH2 - CH2 - C 1 , 

-NHCORs/ morpholino, nitro, 



■ -CH2-N-COOR8 . -CH2-N-C( 
CH2-COOR9 CH2-/ 

Rg and Rg being selected from Ci-cX alkyl groups 
and phenyl (C1-C4) alkyl groups and Ar Boeing a C6-C14 
aryl group , 

- Re is selected from hydrogen, halogens, Ci-Cg 
alkyl or -(CH2)nRio groups with Rio bein^ selected 
from halogens or -OH, (Ci-Ce) alkoxy ob^ -O-CO- 
(Ci-Ce) alkyl groups and n between 1 and -CN, 
-C02Et or -CORii groups with Rn being selected from 
Ci-Ce and phenyl (C1-C4) alkyl groups, and -^JRiaRis 
groups with Ri2 and R13 selected, independentlV of 
one another, from hydrogen or Ci-Cg all\yl , 
phenyl (C1-C4) alkyl or -(CH2)nRi4 groups with V14 
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Vii-Ce) alkoxy and -N(CH3)2 groups and n between 1 
aiM 6 , 

- is selected from hydrogen, groups of type 
(Ci-Oc) alkyl, phenyl (C1-C4) alkyl , -NR15R16 with R15 
and Ri6 selected, independently of one another, 
from Hvdrogen, groups of type Ci-Ce alkyl and 
phenyl (CV-C4) alkyl and -{CH2)iiRi7/ with R17 selected 
from hyd^gen, halogens or -OH or (d-Cg) alkoxy 
groups and Vi between 1 and 6 , 

and the adaition salts of these compounds with 
pharmaceutica\ly acceptable acids . 

Compounds accoisding to Claim 1, which are 
compounds of formulae I or la in which: 

Ri, R2f R3/ R4 and ks are selected from hydrogen, 
halogens, Ci-Cg alkyl\groups , hydroxy 1 , -CHO, -ORg, 
-COOH, -CN, -CO2R8. -ODNHRs, -CONReRg, -NH2, -NHRb, 
-N(R8)2, -NH-CH2-CH2-N(CH3)2/ --NHCORq / morpholino, 
nitro, SO3H, \ 

CH2-N-COOR8 
CH2A 

Rg and Rg being selected fromXci-Cs alkyl groups 
and Ar being a C6-C14 aryl group. \ 

Compounds according to Claim \ 1 , which are 
compounds of formulae I or la in wh^h: 

Ri, R2/ R3/ R4 and R5 are selected fisam hydrogen, 
halogens, Ci-Ce alkyl groups, hydroxy l\ -ORe, NO2, 
-NH2, -NHRb, -NH(R8)2, -NH-CH2-CH2-N (CHsA , -NH-CH2- 
CH2-CI, -NHCORs/ Re being selected from Oi-Ce alkyl 
groups , \ 

- Rg is selected from hydrogen, - (CH2) nRio \groups, 
with Rio being selected from halogen^ the 
-O-CO-CH3 group, Ci-Ce alkyl groups and NR12R13 



-CH2-N-COOR8 

CHo-COORg 
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groups with R12 and R13 selected, independently of 
onte another, from hydrogen or Ci-Cg alkyl , benzyl 
or\(CH2)nRi4 groups, with R14 being selected from 
halo^ns or (Ci-Cg) alkoxy and -N(CH3)2 groups and n 
betweek 1 and 6, 

- R7 selected from hydrogen or groups of type 
(Ci^Ce) aakyl, benzyl, -NR15R16 with R15 and Ris 
selected Drom hydrogen, groups of type Ci-Ce alkyl 
and benzyl\and -(CH2)nRi7. with R17 selected from 
hydrogen, halogens or -OH or (Ci-Cg) alkoxy groups 
and n between V ^^i^ 

and the addition salts of these compounds with 
pharmaceuticallA acceptable acids . 

Compounds accordjNag to Claim 3, which are 
compounds of formulae I or la in which at least 
one of the Ri, R2, R4 and R5 groups is an ORq 

group . \ 

Compounds according t^ Claim 3, which are 
compounds of formulae I oisi la in which: 

Ri is selected from hydrogen, halogens or 
hydroxyl, methoxy, nitro, -NH2, -NHCH3, 

-NH-CH2-CH2-N(CH3)2, -NH-CHa-qHz-Cl or -NHCOCH3 
groups , \ 

R2 is hydrogen, \ 

R3 and R5 are selected from hydrogeA or hydroxyl or 
methoxy groups \ 

and the addition salts of these compounds with 
pharmaceutical ly acceptable acids. \ 

Compounds according to Claim 3, which are 
compounds of formula (I) : \ 
11 -methoxy- 7H-pyrido [4, 3, 2 -de] [1, 7] phenantMroline- 
T-one, \ 
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.-chloro- 7H-pyrido [4 , 3 , 2-de] [1 , 7] phenanthroline- 
TXone, 

4 -methoxy- 7H-pyrido [4,3, 2-de] [1 , 7] phenanthroline- 
T-oir^ 

4,ll-\aimethoxy-7H-pyrido[4,3,2-de] [1,7] - 
phenanft^rol ine - 7 - one , 

4.9- dimethoxy-7H-pyrido[4,3,2-de] [1,7] - 
plaenant lirbl ine - 7 - one , 

9 -methoxy- \H-pyrido [4,3,2- de] [1,7] plienanttirol ine - 

7 - one, 

9,ll-diTnetho3V-7H-pyrido[4,3,2-de] [1,7] - 
plienan t liro 1 i ne\ 7 - one , 

3-acetoxymetl:iyl\7H-pyrido[4,3,2-de] [1,7] - 
plienantlnrol ine - 7 ^ne , 

3- acetoxymethyl-9-Nmethoxy-7H-pyrido [4 , 3 , 2-de] - 
[ 1 , 7 ] phenant hrol in^ 7 - one , 

2- (2-chloroethyl) - 7Apyrido [4 , 3 , 2-de] [1,7] - 
plienanthroline - 7-one , 

and the addition sal^s of these compounds with 
pharmaceutically acceptkble acids 

Compounds according to\ Claim 3 , which are 
compounds of formula (la) : 

8- methoxy-7H-pyrido [4, 3 , 2-d^ [1 , 10] phenanthroline- 

7 - one, 

8 - chloro- 7H-pyrido [4,3, 2-de] [\, 10] phenanthroline- 
7-one, 

4 - methoxy- 7H-pyrido [4,3, 2-de] [1^10] phenanthrol ine - 
7-one , 

4,8-dimethoxy-7H-pyrido[4,3,2-de] \l,10] - 
phenant hrol ine - 7 - one , 

4 . 1 0 - dimethoxy- 7H-pyrido [4,3,2- de] [\, 10] - 
phenanthroline-7-one , 

10 -methoxy- 7H-pyrido [4, 3, 2-de] [1, 10] 
phenanthrol ine - 7 - one , 

8, 10-dimethoxy-7H-pyrido[4,3,2-de] [1,10\ - 
phenant hrol ine -7 - one , 

3 - acetoxymethyl - 7H- pyrido [4,3,2- de] [1 , 10 : 
' phenanthrol ine -7 -one. 



3-aceto>^ethyl-9-methoxy- 7H-pyrido [4,3, 2 -de] - 
[1,10] ph^n^nthroline-7-one, 

2- (2-chloroe^iyl) - 7H-pyrido [4 , 3 , 2 -de] [1,10] - 
phenanthroline^S7-one , 

and the additiorK salts of these compounds with 
pharmaceutical ly acb^ptable acids. 



Pharmaceutical composition comprising an effective 
amount of \a" compound selected from the compounds 
according \to any one of Claims 1 to 7 for 
treating, virtue of their cytotoxic properties, 
cancerous tumours and their metastases . 



Use of the cc 
Claims 1 to 7 
medicament . 



as defined in any one of 
the manufacture of an anticancer 



Process for the pr>5paration of compounds according 
to Claim 1, -which cQinsists in: 

a) reacting, accord:^g to a hetero Diels-Alder 
reaction, a quinolinedYone of formula: 




and an azadiene of formula 



X 

j 

N(CH3)2 

where X = CH3 , 

in order to obtain a mixture of comp^ounds 



S 3 



Li. 
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Formula III 



Formula Ilia 



then functional! zing the enamines, in order to 
introduce the Re and/or Rn substituents , and 
cyclizing, in order to obtaoip the compounds of 
formulae I and/ or la. 



20 



or 



C2) f unct ionalizing and cyclizing at the same 
time, in order to obtain the compouijds of formulae 
I and/or la, 



25 



d) optionally separating the compounds\of formulae 
'I and la. 
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^Process for the preparation of compounds according 
Sp Claim 1 of formulae I or la in which Re and R7 
ane hydrogen atoms, which consists: 

a) in reacting, according to a hetero Diels -Alder 
reaction, a quinolinedione of formula: 



Ri O 




R. 



rl 

o 



and an azadiene of formula 



fV 



V 



where X = CH2-CH2-NIffioc , 

in order to obtain A mixture of compounds 





Ri O 



Formula II 



Formula II a 



b) optionally separating trie compounds of formulae 
II and I la, \ 



Co 
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c) cyclizing compound of formulae II and/or I la, 
in order to obrain a compound of formulae I and/or 
la. 



d) optionally separating the compounds of formulae 
I or la. 



10 



12. Method for the treatment of a patient exhibiting a 
cancerous tumour, which consists in administering, 
to this patient, an effective amount of a compound 
as defined in Claim 1 . 



